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2003-299371 ^-v : 1/ 

[W*3l 1 ] 

&TO(a) 2£fi(b)0* y/-?;7 jC&n- K-fSDNAo 

(b)w&m-%2 K7fZix&t< s®sfflK&\t*x^ i^L< iim.m<or^ yi^, 
se^ij*-^- i ^ $ tt * m^ie^j^ l < t± -e- o«*t wbb^ s * i± c ti h vm^-m^ u < 

y y 9 — <f ffitt=Sr^-f* - Kf^DNAo 

[■t*«4] 

Pseudomonas stutzerii ft5fc£>L-9 A y -X y y y 9 -4ft?* & flft&Jg 1 , 2 Sfeli 3 <D 
DNAo 

ODNAo 

in 7, 8, 9K±\,*m&^mztLZ&&itRj&*mM-r&o 

(n) f^fp His .fctfSjgp H 
fpffipH}i7. 0-10. Of*^ I®pHli9. 0T?*S o 
(^) pHggft 

a^op H-c4*c. immfimLtz®^ P H6. o~ii. ooti^^s 0 
(-) ftM&st&xxrmifmm 

ftMUmiH 0-6 5tT*ab^ mMUm&6 0VX&2> o 
4 Or, 1 0 7>-ei±^L-Ci3«K 5 Or. 1 OfrT'fc 9 0%J2JLL*f§#LTV*& o 
^-Is— hMX$>2>E DTA> EGTA«:fStt8B5gl^t^S*rt. » ^ A, (± Hi. 
(h) £«y*yo^ 

M SDS-PAGEtti:iWi 
$J4 3, 0 0 o-e&& 0 

ie^j#-^- 2 $ ti& r 5 y mwMfr & & * y ® 0 

[»**7] 

y^^Ko 

UK** 8] 

in 7, 8, 9\z*\,*m&^mzi%&m&ikEus*i&M'r&o 

(n) f1UBpHi3j:0*MifipH 
ftfflpHt±7. 0-10. OTNfclK £»pHtic9. Ot^, 
(^) p H3cSe1£ 
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i-i?: 2/E 



i.^O P HT4t;,Ara«^L^^ pH6. 0~ll.A«l«t|)^ o 
(~) ffUB&gis J: TfetSS W 

fcmUmtA 0-6 5^t?$)«5 N MiSS^(46 0tT^J o 
(*) ©JK^^tt 

4 or, 1 0^-eti^LTfe») % 5 0*C> 10K^9 0%Jil±«ffLtv^ o 

m SDS-PAGEfttai)^i 
i&4 3, 0 0 Ofib^o 

m^m 9 1 

m^m i o ] 
1 1 1 



m^.m 1 2 ] 

1 3 ] 

mixmztiztkmMmtttmok (dil lid k<£ ^sti^ji&£Jiifg^-c&o& 

im*m 1 4 ] 
1 5 1 
warn 1 6 ] 
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#12 0 0 3 -2 9 9 3 7 1 : ] 

[0 0 0 1] 

Pseudomonas stutzeri <D&M~$~ & J ~ 7^4 V * <y — -tf£ n — 

^mK^x, mm-t*4x*:v>y (i zum oring) mm®&. <tx*v>yc6 c 

H5. iS!2 0 0 3 - 1 6 3 0) <7>4>T*Oo&^ 19 fc, /fX^'J >yc 5 (H 6 . igjH2 
003-1631) <0%*~Q<DK>1tip*) 4X^EV y^'C 4 fc > c 4, 

C5. C6^To^^o-cv^mi-e^$^^>^x^';>^#:|iiT^i), ffiMr*i 

^OEyiJisRS^ttTV^o #3&Wtt, ±ii^glL^f'J7 ( Pseudomonas stut 

zeri) ol-7a;-^^ v*7- j e**~Y-r&Mte : ¥-mi\*®:fcLtztz.7>, ZthtX 

$ t~ t. tz^ Pseudomonas stutzeri <7)&.Mir A J —7^<iV* *7 — MipZ. ttj XW> 
v* £ £ fix v > & ^ o fc m L v** mfrffcRfc £ ftttl-f S MM «B**o£fc*«&*fcLfc 

c ti t xm*> z> i o t» § & * o fcfr L v>*ttfl:Rj& * gist- *iktj*jt,w*Lfcfc©-c 

[0 0 0 2] 

^Mo&Sfete ^* 1 U Mft * ffl * « J: I? ^ *t * -T * i i: W# 

mmft* s *>bx*$>z>*K *&mmt><om-t&m\m&jzm, m\jz&mww*, mmiz 

ri>mK&mm&*m&i-zmft&&*m*bmi&ztix^t: 0 znmm** 

. 1 9 9 9^hmm%mm%t Lxmfezti, s*^4«rMistt**i-*it*»»ja 

[0 0 0 3] 

mt£# 2004-3009050 
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2/ 



^t>ti%> i}<Dff$>& 

7;H^*v-;* (7,1, k_*) ^M^*v>T^*^p^tt®^#v^v^o^^i 
10 0 0 4] 

t* 7 ar u * * a t*<D§rnmmmm%:*ft^ i?<om&, mm t #me»h&4>*& 

[0 0 0 5] 

&mtfm77;ztix^z 0 ^?ti<Dftftmttzi>i)-7i,x~xjPMm&m<DB.& • 

[0 0 0 6] 

mit-t ztzfr K^m x&zzt mm z tt, ummt Lxmmnummzftx^nz-rg 
jjg jfe^ffl^j t l x omM^m £ tix k -r r & „ 

[0 0 0 7] 

— yj> Pseudomonas stutzeri i LL172aQ4^-j- AT.-^ /_> ? -Hf (± 

L-7 A / -^^ ?>L-7 A - a n - p, (:L , 9 A - an -^^t, L . 9 

ffilE#2 004-3009050 



#M 2 0 0 3 -2 9 9 3 7 1 *? ; 3/ 

, L- 7 A / - ^ ^ y ^ 7 - -)£ ^-f^ $ t^HHi is J; O^^Hf £ $ 

(n) ^»#J&1£ 

(^) ^fflpH^<tU f M5SpH 
fM3pHf±7. 0-10. 0"C&»K IlpHli9. o-e&&o 
(-) pH$gf 

l^^)pHT"4lC, lB#K«^L^i^ pH6. 0-11. 0 OiKB-?3c;t-e£> £ o 

^fflSJKti4 0-6 5TO^ IlSSli60m^o 

4 0^ 1 Ofi-ete&fcLX&t)^ SCC, 1 0 9 0 %JJJUt9$£ Uv»5 e 

(V) SDS-PAGEifeCii^fl 
*tJ 4 3 , 0 0 OT&So 
[0 0 0 8] 

IftifcfclR 1 ] #HfFp 5- 1 1 2 4 5 5 

[#fP^m2] #<2rHS5 9-4 0 4 0 0f 

IteWvfcltt 3 ] #HFp 07-285871 

[JRMfrlfclSUl - 1 2 5 7 7 6^Wi 

l&frJCM 5 ] ijfUBB 5 7- 1 2 9 6 7 1 -^<2r# 

iwiraitt 6 ] 4-198115 
mwrxm 7] 3&m 2000-10372 8 

mfrJcM8] ti¥6-6 5 0 8 
[#^^9] §Sf 2-2 8 6 6 2 0^$B 

[^#lt^l] Tetrahedron, &47&* No.12/13, #2133H (199130 
[*#tt\S:iR2 1 Acta.Chem.Scand.Ser.B.fS38^§,No.5, f|367H(1984) 
[2N#Bt;fci§fc3 ] t*Jv-j-)U • jj-y - 77-^ >T--va > • r> K • * 
X> ^7V (Journal of Fermentation and Bioengineering) J ^85^. 53 
(199830 

[f&9§<a|{§^] 
[0 0 0 9] 

AMI (DM, LSD ^3ff»:o||**m«^"C*o^v^ig»H) ciot41-el 

Mt*'fy^?-4ftt, ^TA'K-^iiO't^ h-7«)4ii:i5t?*4, — «: 

v^v^orfe, &®£fc&T;WK-;U±3~4®7&*3i#T&£o D-75ey-7^fv> 

ffilE#2 004-3009050 



#02 0 0 3-2 9 9 3 7 1 : 4/ 

0#3t * L fc «m Sr fif 9 - «h T- B ft 1 -T £ * & t #M ftttftM 

I 0 0 I 0 j 
B»i:1-*o 

^%BJ(4n Pseudomonas stutzeri <D£.M~$~ A J —7^4 V * y ~ -tf£n — K-f %> 

2N&9!{4^ Pseudomonas stutzeri <D4ifliL-7A/-^'f 9 — -tf£n — Fi - ^ 

Sfcfc, <fX^v>^ (mi) ©f^Wo^-e, ^t«©f^7;vK- 

[0011] 

3^E!Ef4 Pseudomonas stutzeri i ©4it^L-7A/ — /f 9 — -tfS: =* — Ki"^ 
U7Ay-^/fy> 7-fc*a-7*y n KRjfc LTD- 7 n £fp& t #fc^{4&v> 

o 

±814. I) 7>g| Lfc/** f'J7 ( Pseudomonas stutzeri i LL172a) A J 

fe^se^jtoffiifitto^v^oT^ jte?«ic^ fc^&fc a 

AJ~7^<D ^>M\M.^ £ fefe^j- £ Pseudomonas stutzeri i fi*©L-7A7-^^7^7 
[0 0 12] 

£<bJc:, 2pc^l^^-^{±^F^B^i-1-46 > Pseudomonas stutzeri <D$E.M-t 

*> o£ jHcLfco ##PJK£v>T(4, ^X^EU>^ (m 1 ) <^4"<7X ^tt-fbRJE 

^»lt * *3R *L-5 A y - * y > 9 - <> oie? fc £f£JE. $ Ijffl L T 

«:> I^9Ay-^>fy^9--tf(0^#tci2:v>afe«#*tt*3R|ffl-fS£fc"C. 

tblE# 2004-3009050 
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[0 0 13] 

(1) &T<?)(a)£ /c{i(b)^>^ W^I^n- K1"*DNAo 

(2) @e^y#^i ^^$tL^m^i5^ij^L< {±^o^ii^@e^ijt^t±i^iboge^jo- 

«B£ t < * &trmm frhtth DNAo 

(3) _tfB(2)ODNAi* h 'J h&afe#TTVW ^XU ^o, L- 7 A7 

(4) Pseudomonas stutzerii &$k<DL-7 A S —7. 4 V * ? --tr-e&&±|3( 1 K (2) 
^7t«(3)ODNA 0 

(5) ±m<DL-yAy-xjy* 7--fe*W\ J^TO^S-fb^ttK^^i-^^-eab-i. 
±IB(4)ODNAo 

(-O HUB 

0 7, 8, 9 n±v^n^-e^$^^^tt<bRJ^^B^1-^o 
(n) fpfflp H^itFMiSp H 

ffUlpHfi7. 0-10. 0t?*i)s MaSpHti9. 0t^„ 
(^) pH^ft 

®^OpH-e4TC, 1B#F^&I#L£^£\ P H6. 0-11. 0 ?>mmx»&fcX*$>2> 0 

(-) f^ffla^^ x zrmmum 
imumtA o-6 5*ct?*i9. M®^jg(i6 o°c-e&& 0 
(*) *ag£5Ete 

4 Or, 1 0^{i^LTi3t), 5 01C. 10 5-t^9 0%^±^tTV^ o 
(^) b$iJOl£# 

1 mM<03;N> W*>K«fcl?&3 0 %|fi«$*L& 0 
(■?■) SDS-PAGE^ia^^l 

%>4 3, 0 0 0t*5. 
[0 0 1 4 J 

( 6 ) @e?U#-^ 2 fcaFS ft* T § J WStSWh h ft & * Ko 

(7) B£?iJ#^2 K^£*l&7$ ymSB^JK&^T, lfLOiSlOT^yM* 

, l < utttia ztLtzTz; mmmfr a y - * >r y > 9 - -tffStt*- 

(8) L-?Ay-^^y^ 7 -*ffiitl4, WT^MftettSiaoTt^^ji^ & 
<£>-e&&JiHB(6)f £te(7)tf>* >/n°^So 

Ei7, 8, 9 te±\,*mm^ztizf%mkKj&*Mm-?z>o 

(a) ftipHiiO'lIp H 
ftfflpHli7. 0-10. Ot*^ I«pHtt9. OX&Zo 
(^) pH^tt 

U*(Dp H-C4'C, lH3Wfc#Lfc*§£\ pH6. 0-11. OOtti^gT?**. 
(-) ftUBag&itfM&l&JK 

ailE# 2004-3009050 



#M 2003-299371 ; 6/ 

4 0°C. 1 O^-e^^LT^^ 5 0°C> 10^490%^±^LTV^ o 
(^) l^JOf^i 

1 mM<7)n/s-;v f^^->}:j;f)|f,3 0 %lfiW£;H&o 
(?•) SDS-PAGE^:i-i,^f 
$J4 3, 0 0 OT'^^o 

(9) ±ie(6k (7) ££{±(8)tf>* K> * >/<*ft£ 
[0 0 15] 

(10) ±ffl( 1 ) & L ( 5 )<7)^-f ^ISmODNA^^-tfM^x.^^ * - 0 
[0 0 16] 

Tiso(ii)o^±»*^i't-r^ 0 

(11) ±12(6), (7)t ^{iCS)^^^^^®^^?!^-^^^^^^^^^^^ 
[0 0 17] 

(12) ±ie(ii) om^mm^mmz^mL, n^mt-w^L-^A;-^^^? 

[0 0 18] 

£ic>K$£. TfB<5D(13)cO-rX^E V (Izumoring) 

(13) Hl-CTPS^AMetfl^flKt (DM. LH) Ci^ ^^#^*m*t^r 

JBSU ±15(6), (7), ( 8 ) Z tzit( 9 )<D* ftmZitZ* 

o ^it * & is:it-r £ £ * #m t -t z xm 0 

(14) Mi^l^f^f^i^lt^ £ ±|B (13) O^£ 0 

(15) %&m&m&mim&mfrh<Dtt'j?ffi&mx~$>z±mi3) t tn±(u)<Djjm 0 

(16) Btottzft&mK ±mmm*mwLtz%;'j?ffi'?$>z±m(i3), (wttmas 

[0 0 19] 

[l&W«r^i&1-^7tie>0^0^] 
[0 0 2 0] 

Pseudomonas stutzerii izm^t^MW f Pseudomonas stutzerii LL172aJ «\ ±lEl£i££ 
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#12 0 0 3-2 9 9 3 7 1 ^<~P : \ 

tffcL- * A - * n - ^OM{^«t « «R* * o Pseudomonas 

stutzerii LL172a<£>dfeHi-.i>L-:7 A J —7*4 y 7 7 — -b* 0.70-^ t D- 7 s v 3 — ^.(7) 

OMtett; £ fpffl 1- £ o r% D-yyn-^^y-rn-^^ Mi" & £ «h § & mm 
•caSo fc«U D-yvn-^^^-TD-X^ilt^^Cii, Pseudomonas stutze 
rii Hl72afi*?)lt^MT^5o 

Pseudomonas stutzerii LL172afi5fcOL-7 A y — .7W y 7 =7 — -tf £3 — Ki^^t^T-IE 

[0 0 2 1] 

$»wH-7Ay-X^V^ Pseudomonas stutzerii LL172afi*c7)L-7 

;mmmv>*<D im&*±<or< 7m-t>moT$ ym^em$^ ^stu i«±or 

5yBft**#uns^r**T5 ywji'it^o WW-ev^at'&T- (dna) ti, ±ieol 

[0 0 2 21 

w h & 0 , 2*7 —74 v 7 ^-nm&zm-fz 7 >^7M*mrz> - 1 ^-e # 

ti> Pseudomonas stutzerii LL172a&3fc<75L-7 A 7 —7*4 V 7 7 --tfJ^Kfiffc^ tLT 
££>^ Pseudomonas stutzerii LL172a(04^^-^^,T- ;: 7 A / — ~x 4 ^ , * 7 — »tf & J£1T 

L- v A 7 * kL-7 A =. a O -7,^<vm&<itRfc% h TF KL-7 A - a. n f>L-9 

#J*tttt*l, 2, 3#Mo 
L-7Ay-7^m-7A-an-xtifi:t4o o*3Mb1% L-V *y-*;fe J: 

07, 8, 9 £VL-7A7-7*4V7 7-*£tf)$.m<Z>&<Zm i mt-f2> 

%frofci><D*t^ ±^&mi?7f Ltz4 mx-$> S 8£$* HiHT« # & o 

(^) ftipHfiitnapH 

ffMH P Hti7. 0-10. 0f*»), MjgpHtt9. 0-e^Jg.o 
(-) pH^U 

«^OpHt4t;, ll*Mfia*L7t^ P H6. 0-11. OOiltJ^t**, 

tbiE#2 004-3009050 
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( h) ^ V- h£ij<£>i£# 

lmM(03A>Ht>tJ: Oft 3 0%|5&#$*l£ o 

(V) SDS-PAGEftlU^^i 
*&4 3, 0 0 0 n-5o 

[0 0 2 3] 

x u ^ OL ~ 9Ay -^^^5- « * >/t* ft ft- a 

[0 0 2 4] 

* (:WLT ^ ^ y h^^T-CvN^-T-y ^^-y 3 >^ K i/n-yr 

/w^y ^>r xi- £DNAft«ti-* £ t c a r> N l-? a y ^ 9 
^^^ft*a- Kf*DNA*»*ifct-e§* 0 ***mftjR»-*-*fc<>«w:/ij V 

o.i%osDS**tr«««[n j: 442-c-cottiwekaft^f « 65r-e<0/w 

flfTI!,^ ^'O.IXSSC, 0.1%OSDS*^tr««ia[fc:J:*65t:-COftJjHaa*j:0 

v * > 5/ - * ^-r s c t amt&'e&z . 

[0 0 2 5] 

*&m<DM&9>*9Xt LTf±, ±K*»W<!>^^^ftfc«R3 K> 
«Ltv^^^M^j: 9 ft^fi «fc < N SIR ^ K^^WRfc LTIi 
»^tv^if{ 3 K>^>/^ftT**LfcJWpK«R**t*i.o-c ttft v» 0 **«|k 

[0 0 2 6] 

aaw&fcH-r*. w<^ftft a- K-r*«fe^©«±jWft^©j«[Att, 

Davis?, (BASIC METHODS IN MOLECULAR BIOLOGY, 1986) XtfSaabrook* (MOLECULAR CLO 
NING: A LABORATORY MANUAL, 2nd Ed., Cold SpringHarbor Laboratory Press, Cold Spr 
mg Harbor, N.Y., 1989) & < - a 7*fclB*3*L*#ifcfc J: 

[0 0 2 7] 

ttz, mtLtii, -t«*»i»o^^'c^frft«^iBttrtT?iKR$**£fc^s 

ttliiE# 2004-3009050 



2 003-299371 9/ 
«^ ax 5 K^r-^ koJ: * Ft*** 

[0 0 2 8] 
[0 0 2 9] 

D-tfV* D-v>y-^, D-';,-)?-;*, D _^ >n _^ L . 75tv _ 7 

*#Ltt«.OTA/K-Xt4#^«ksg«**t*. *Y-X£ LTt±, D-77 

10 0 3 0 J 

£IT\ ^X-=ey>^ (Izumoring) i^|lH:ov>T^t^ 0 
?*A-f2 (Izumoring) ©^# H -C** 0 BOl^ii 

[0 0 3 1] 

tbSE# 2004-3009050 
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^-v: 10/ 



-?-LT$ ^i~H< ClZtc, icoDTEi±^:Tc7)^- h -*<7) 3iRwi,fit^ 

fttf^JS; U 4X*V>y ( Izumor i ng) £ft It „ 

£<D|H5£J: <lWi, ^fflfcDSL M^KD *) , Ltf>*> 

U^O+ife (SEP) ItLIiDIWiC^oTv^ii: fcfca»So «*. 

tf> & "f X^ y > ^ (Izumoring) OflMitli, ^TOJM|o^£OKttMS(Z & &o TV>& £ 

R»6o©#| (a*7-^) <D<iX*V>y (Izumoring) £ffioT. g^#ic 

Xl±, e^#K#<#£U ^-^Wo^Oli^ai'L^ftt^v^^Ht^m^tL-S 
o DTEcomcioT^ D-^3-^HD-75^f-^ D - n £§!Bi 
U SkKD-rn-*. 7'J D- * V h -;i/£$lj£1-;g> £ tiFX% 2> «fc tCJfc 

^»6o^fi (^jpy-^) o>fXtij>^r (Izumoring) <5t«*ifc*Si 

# & £ fc. *$i&£jg&»a*iS!*|"?§ Sit, ^f»:ov>tfST§>?, £ „ 
[0 0 3 2 I 

9lC. ^|^6^^X^EU I) fc/jN£v>'j >^t?^,^ 0 Lri>U C 6 O'f X-^ >J > ^ 

>rfr\*Mmz£-mmtfmw-ztix^z><DKML^ tttmmzmwztix^z z. t &± 

o 

[0 0 3 3] 

^f»4o(0#i (xhn-A) ©>fXtr/^li, HI 1 <0_h^l;^-f-«t ic^ f- h 
^fcilTCiS J: V&mtKfc IZ «fc o TiEiS $titv^o DTE £ s Jt*$t 4^f>-7 fcKJfc 

ifcSE# 2004-3009050 
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: 11/ 



[0 0 3 4] ^ A 

=b*>. ^fX^'J>^C6, ^X^>j 5 & i: X^ y 4liiIM£ft-CV>£ 0 

i nn- ^^o^^jso- o^o^-jft ^ <£ & ^ x-=t u ✓'^"c 6 x-=e >; 

[0 0 3 5] 

iridic, 3o<7MX*-; >^K«fc l)^«4, 5, 6£>« (T^F-X. 

[0 0 3 6] 

%&CDX#>& 0 
[0 0 3 7] 

4X*v>? (mi) <0^MHo4.-e, ±fB<Dt:fciK ^tti^f^r 

=t o x&mmoft&ffiz&mi-zKfozmiL-rz ztimt&t 
, fM4ii:uit & £ t , $ ?, 3fr'j?m<D*kmmmiLmiz&^?z z t &*sm t & 

s $ ntzmm mm i±m i 'p^mxm l tz & <o x*$> & „ *tt^Kje*q»B-c s & 

WITI^ i ^I^Mi^tftt^ : 0 7, HI 8, 0 9** 
[0 0 3 8] 

*fflH9! ©HMffl * "eRiflt*. *HS& W li i ft <b §H J&^J iz X o r-fpf <b mfe $ ft £ 

[HJfefll 1 1 
[0 0 3 9] 

miE# 2004-3009050 
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s<-P: 12/ 



Pseudomonas stutzerii LL172a ft*L-7A ;-7^fy> y —-If&ittlZ^ @e^J^ 1 
i3 X ZFM 2 Kyjsir t&t), 0RF1, 290-bp^ b%<0 4307 Kf - &ff£l?>L-9 A y 

- 7s y v y ^ - »fe^-e & £ o se^ijs 2 o 7 ^ y nmm ^ «b otura^F-s {±46, 946 1 * 

^atfe^ * *fl§m $ * £ t * m&§m l t>^s & ^43, 000 1 -gc t 

/So 

[0 0 4 0] 

t&o r E^iJft 1 * J: xm 2 tB L fcjfflS^EyiJ L-7Ay y y 7--t?CD£ c?-e 
Pseudomonas stutzerii LL172a Tl|fi5£<7>L — 7Ay-^^y> 9 — -tr t <0 7 5 y @|@g 

HI <om t± HI 3 iZK-t t is t) 20%mT t j& < . JMSBfe L 4 v» o -e ra -<o»* -c 
•T & *. C *l * $ *L X V > £ L- 9 A y - J* f y y 7 - * t it £: < $r L V » M^f- SB^iJ 

T5y»iB^O*|gtt*7*-^^-^-cfflv^T»*f1-5i:. BB 4 

[0 0 4 1] 

[HSfcfll 2 ] 
[0 0 4 2] 

<L-7 Ay -y,y y ^ 9--bf£n- &DNA> 

1 L-^Ay-^y yy J-wmUtUfrT $ sfflS&m<o&& 
Pseudomonas stutzerii LL172a £ h U fT 4 y 7 V 4 7*n Xtgi&X 3 0 °C 2 B 

^*fc«JK*5SB-^*o ^S(±j^42,000tcm— O/O Kfc LT#e>*L£ 0 M^7> 
[0 0 4 3] 

2 7*n-7*WiM#V7ey^ 

ZtLZPCmm ^r#T 7*n - f\zm V>-& 0 y*n - v> T^-f y 4 7 U ^-f 4f- a 
y^ff^L-y a y y y y 9 --tf afe^»rfefl:±of£«*ftjt t feo 

[0 0 4 4] 

3 yy AyJ v -<vx? V 

tfy^tc j: ^«UR**ApaI^SacIt*^kU/ijfe4.6kb©»fn-tcjl^^S 
tLT i t TtO-e^n--^^^^ -pBluescriptllSK+lcil^ L*V A7-i 

miE#2 004-3009050 
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[0 0 4 5] _ 

L-7A7-^^;>7- ^Mi^itm^m i & i tfm 2 k^-t t & 19 orf 1, 290-bp^ ^ 

&<9 43075 (@e^2) £=r- K"T ^ff^cOL-^ A y ^ y ^ v - -if af-fST-T^ 
*o 7 5 /miB^iJ^ibOft#^ : f-fi{±46, 946 tC*SffiiJlC^|i|i^^tt^7cm"OPm^>^ 
»42, 000 i 19 v* Q L-5A/-^^y^ 7 -4rcoat^f±-r-e^^:Jiim 

mm* m 3 ^-r t & 19 20% t @ < , «> l & -e isj- o^-e a & v> 
$ ti x v» 4 »tt<b»* o3>-femr?; 9 o 9 5 am i±«# s 

10 0 4 6] 

S:pQE60^a*&^■e^d»«JMlO9^:^K^sJfe L*&&;t7cjra£fF$; a& 
mmm 3 ] 

[0 0 4 7] 

D-^3-^^t,f/!,ft*4D-^V^©4i^fe, ^ Candida famata 
R28*rffiv>TD-^/l'3-*^& 5 0%O)R$fD-T7tf h-;^41U: 0 
tt»*ffiT*ff o tz 0 &.m Ltz D - 7 7 e h - ;v£I1«Acetobacter aceti I F O 3 2 
8 1 KXvXlUZl 0 0%OJR^s*CD-^->^n-^^Sgjfttfeo in^L-'J*-^^ 

^nv^' 7 7^fCJ: $»»ilSSftU D- V *y-*-e**£ fc J: o 

-A^SHfcU m-fkR/Es H^bRJS^J:or^«iD-';^y-x?:^i- < g, < r t^nr 

I^tr^-So (Journal of Bioscience and Bioengineering, Vol. 88, 676, 1999 ) 
[0 0 4 8] 

-yO&^^Tofco x,ij^i; > - JV £ Gluconobacter f rateur i i IF0 3254 £JBv*TL 

— x.i; yn — T*'*: QeM~$ Z> hifiX%tz a ( Journal of Bioscience and Bioengineering 
Vol. 92, 237, 2001 ) 

-x 19 * n - y £&jg-$- ^ i t «rtB-c* ^ o 

[ftttfll 5 ] 
[0 0 4 9] 

ffiiE#2 004-3009050 
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I 2 OPseudodB^ stutzerii LL172afi*<9L-7 A y -Mfcy y ^--tf£ 3 _ K+ 

WHPLCCioTWL *£a U*Lft. tft*% !* 1 fit* 9 A * - 

[0 0 5 0] 



(20mg/mQ 



gj 



l- 

D- £Vu=i— 7< 

L- yVlO— 7<- 

L- -v-yy— t< 
D- x 

D- TJy^h— 7< 
L- 77^^ h-^ 
D- ^n— 7^ 
D- T/l^hn— t< 

D- ^rv^ti— 7< 

L- dpv'tl— 7<. 

D- y=5ry— 7A 
L- y^y-y. 
D- T^fcV— 7< 
L- TyfcV~7<. 
D- y/Jf— 7< 

l- y^f~7< 

D- rcy7<n— 7A 
L- J:y7<n— 7<. 
D- 7^7^— 7< 
L- T^Tf— 7<. 



L- T'A^^.ti— 7<. 
D- 77^h— 7<> 

L- !7^K— * 
L- y??v—x 

D- 77^h-7. 
D- ^7J>-7< 
L- ^7J*f — 7A 
D- y/M?— 7?. 
D- T^yn- 7< 

D- ^rvv^ez— 7< 
L- dfi/vHa — 
D- ^rv-/H=r— 7^ 
L- ^>/l/G— t<. 

d- yyn— t< 

L - y^n— 7^ 

d- yyn— ^ 
l- yyn-7* 

D- ^.y^/un—^ 
L- =c]}^;un— t?. 
D- xjj7;/i/a>-7 
L- ^TVHn— 7< 







ti-.& h (o/ n \ 


(h) 


nd 


55 


: 45 




1 


D- vyy-7, 


51 


: 44 : 


5 


12 


L- ^>-y— t< 


71 


: 21 : 


5 


96 


L- iJOU-n— 7*. 


26 


: 62 : 


12 


96 




90 


: 4 : 


6 


96 


nd 


92 


: 8 




144 


L- ^t2— 7<. 


50 


: 48 : 


2 


24 


nd 


10 


: 90 : 




8 


D- 7n-7 


8 


: 70 : 


22 


24 


d- y^y-* 


58 


: 40 : 


2 


48 


l- y^y-* 


61 


: 35 : 


4 


48 


D- 3^t2— 7<. 


40 


: 4 :■ 


56 


48 


L- ^>n— 7< 


50 


: 3 : 


37 


48 


d- y-m— * 


74 


: 10 : 


16 


72 


nd 


94 


: 4 




72 


D- T^tV— 7< 


16 


: 14 : 


70 


96 


L- T^tV— 7< 


45 


: 47 : 


8 


96 


D- 7<l/^-— 7< 


12 


: 78 : 


10 


8 


L- T^T^— 7*. 


69 


: 25 : 


6 


8 


D- ^IJ7<U— 7< 


26 


: 61 : 


13 


8 


L- ^-D^u—^ 


33 


: 63 : 


4 


8 



nd «W*jvSC*»ofco 
[0 0 5 1] 
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[*2] 



(20mg/ml) 



± m 



7VUF— i a 



T^u K— ^ n 



J:b^ b (%) 



(h) 



D- 77?\ — X 
L- y^h— X 

L- ZiJY—* 
D- X 
L- y/U7$—x 
D- y^/i?— 
D- 

L- T 0 ^— ^ 



D- 




D- 




46 : 


4 : 


50 


12 


L- 




L- 




75 : 


14 : 


11 


96 


L- 




L- 




48 : 


45 : 


7 


72 


D- 






nd 


89 : 


11 




96 


L- 






nd 


94 : 


6 




96 


D- 






nd 


90 : 


10 




96 


D- 




D- 




70 : 


22 : 


8 


96 




nd 


L- 


TJVYn— 7, 


94 : 




6 


96 



nd tttU$*wfcd»ofco 

[H;6fc03 6 ] 
[0 0 5 2] 

(f f O^-lSC^t 4 Kmi3 i IfVm a x> 



[0 0 5 3] 
[*3] 







Km 


Vmax 


(mM) 


(U/me) 


L- 




11.9 


238 


L- 




55.5 


138.9 


D- 




38.5 


21.4 


L- 




61.7 


123.4 


D- 


^>n— ^ 


250 


1.1 


D- 




564 


0.01 


D- 




42 


6.76 


D- 




71 


0.01 


D- 




127.4 


0.067 


L- 




2.35 


0.061 


L- 




203 


0.0065 



mmm 7 ] 

[0 0 5 4] 
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0 9 f m^tz* * * m ® LfzL -^ AS-**** 5-«mAL^JII J M 1 

' fV ^^ 3 - 5%, Wn*.*X2. 0%. NaClO. 5%(pH7 0)O^*fe 
fc*lIJM10 9Mf«U 2 8«C1 2W»M lmM «i PTG Wv/n 



,^?^ mm3g> °* 05M ^'»NaOHW (pH9. 0) 3. OmL 
[0 0 5 5] 

m«***tT^* 0 *3M3tt. ±«J:9»»tfe^^y T (Pseudomonas stutzerD 

) o**n/Bii, & k m^tja*am l * *l * 7 * a - je tlt^k$ 

h f 2225* * K^tHMMMaifcf * fc £ * 4 

t£t£?tZZVSl*+ ****** ^x^mm ^Ur^^Vt^ 

* -c^-c* 

J9t fc*«*TWMI»-r*LtfnCt©fc 

ffifE# 2004-3009050 
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5 . fmizm Lxommmw-e N K^Tojfcasgcojift s ^ ^ t<gLJS L 

*lc*v»T**»ttt«i-f* 0 ***^KM«tt#*i|!Lfcfc&, HIT? 

9 x i \z&i&\z& < <o%&m<o2Lmzmm-e § * bsm&zwo z t wm'h *t ft o 



ffiiE# 2004-3009050 



2003-299371 



^-■5?: 18/E 



[0 0 5 61 




[mi] x^e v > y (izumoring) Mmm 

[0 2] gQ Pseudomonas stutzerii LL172a Eil5fc?>L-7 Ay-X^f 7— -if 

fStt**-*-**^^*^- K-tsaer- (dna) ©ffiM^tT^yatE^im 

[II 3 ] ^^H^^Pseudomonas stutzerii LL172a ~B&$t<DL-y A / — * W V ^ 9 - 
-if (h^r&KP Bacillus subtil is &5fe<£>L-7 A y — 7 -i y J y—^f(7)T 5 /g£SB^!)£Jt 

[IH4] <7) Pseudomonas stutzerii L L172a "Bfe5it<?5L-7 A 7 — ^ ^ V * y~ 

•g <b <gr£PO Streptmvces coel i color £ fcte Thermotoga maritima &5fe<7)7felg|CT?<7):ffe£? 

[El 5] il©Tg(0^X^';>^C6Oi^it^^o 
[06] Hio^eo-f 5 0KWBIt?2b4o 

[EI 7] 'fX^'J >^££§v>T7FL£, L-^Ay-^'fyy 7 -b>'|j!lt 

[09] X-tV >r*m^X7FLtz^ L-?2»S-XJ y-lfi&mi&i-Z^T- 
[010] Sf*CDfflO| fc»-^!^/7fiI^5o 



tBiE# 2004-3009050 
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[mm] Q 

SEQUENCE LISTING 

<110> President of Kagawa University 

<120> DNA sequence of L-rhamnose i somerase and its usage 

<160> 2 

<210> 1 

<211> 1290 

<212> DNA 

<213> Pseudomonas stutzerii 
<400> 1 

ATG GCT GAA TTC AGG ATC GCT CAG GAT GTC GTT GCG CGG GAA AAC GAC AGG 

CGC GCC TCG GCG CTG AAG GAA GAC TAC GAG GCG CTC GGC GCG AAT CTC GCC 
60 

CGC CGT GGC GTC GAC ATC GAG GCC GTC ACG GCC AAG GTC GAA AAG TTC TTC 

120 

GTC GCC GTC CCC TCC TGG GGC GTC GGC ACG GGC GGC ACG CGC TTT GCG CGC 

180 

TTC CCC GGC ACC GGC GAG CCG CGC GGC ATC TTC GAC AAG CTG GAC GAC TGC 

240 

GCC GTC ATC CAG CAG CTG ACA CGC GCC ACG CCC AAT GTC TCG CTG CAT ATT 

300 

CCG TGG GAC AAG GCC GAT CCG AAG GAG CTG AAG GCC AGG GGC GAC GCC CTC 

GGC CTC GGC TTC GAC GCG ATG AAC TCC AAT ACC TTC TCC GAT GCG CCC GGC 
360 

CAG GCG CAT TCC TAC AAA TAC GGC TCG CTC AGC CAC ACG GAT GCG GCA ACG 
420 

CGC GCC CAG GCG GTC GAG CAC AAT CTG GAA TGC ATC GAG ATC GGC AAG GCC 

480 

ATC GGC TCC AAG GCG CTG ACG GTC -TGG ATC GGT GAC GGC TCC AAC TTC CCC 

540 

GGC CAG ACT AAC TTC ACC AGG GCT TTC GAA CGT TAT CTC TCG GCG ATG GCG 

600 

GAG ATC TAC AAG GGC CTG CCG GAT GAC TGG AAG CTG TTC TCC GAG CAC AAG 

660 

ATG TAC GAG CCG GCC TTC TAT TCG ACC GTC GTG CAG GAC TGG GGC ACG AAT 

TAT CTC ATC GCC CAG ACG CTC GGC CCC AAG GCC CAG TGC CTC GTC GAT CTC 
720 

GGC CAT CAC GCG CCG AAC ACC AAT ATC GAG ATG ATC GTC GCC CGG CTC ATC 
780 • 

CAG TTC GGC AAG CTC GGC GGC TTC CAT TTC AAC GAT TCC AAA TAC GGC GAC 

840 

GAC GAC CTC GAT GCC GGC GCC ATC GAG CCC TAT CGC CTC TTC CTC GTC TTC 

900 

AAC GAG CTG GTG GAT GCG GAG GCG CGC GGC GTC AAG GGC TTC CAC CCG GCC 

960 

CAC ATG ATC GAC CAG TCG CAC AAC GTC ACC GAC CCG ATC GAG AGC CTG ATC 

ffitW 2004-300 
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A^CGT CGC GCC TAT GCG CAG GCC CTC C^( 



w 1020 
AAC AGC GCG AAC GAA ATC CGT CGC GCC TAT GCG CAG GCC CTC CTT GTC GAC 

CGC GCG GCG CTT TCC GGC TAC CAG GAG GAC AAC GAC GCC CTG ATG GCG ACG 
1080 

GAA ACG TTG AAG CGC GCC TAC CGT ACC GAT GTG GAG CCG ATC CTC GCC GAG 

1140 

GCC CGC CGC CGC ACG GGC GGC GCC GTC GAC CCC GTC GCG ACC TAT CGG GCC 

1200 

AGC GGC TAC CGC GCC AGG GTC GCC GCC GAG CGC CCC GCC TCC GTC GCG GGT 

1260 

GGC GGC GGC ATC ATC 
1290 



<210> 2 
<211> 430 
<212> PRT 

<213> Pseudomonas stutzerii 
<400> 2 



10 15 
Asp Tyr Glu Ala Leu Gly Ala Asn Leu Ala Arg Arg 

25 30 35 

Val Thr Ala Lys Val Glu Lys Phe Phe Val Ala Val 

45 50 
Thr Gly Gly Thr Arg Phe Ala Arg Phe Pro Gly Thr 

65 70 
Phe Asp Lys Leu Asp Asp Cys Ala Val He Gin Gin 
80 85 90 

Asn Val Ser Leu His He Pro Trp Asp Lys Ala Asp 

100 105 
Arg Gly Asp Ala Leu Gly Leu Gly Phe Asp Ala Met 
115 120 125 

Asp Ala Pro Gly Gin Ala His Ser Tyr Lys Tyr Gly 

135 140 
Ala Ala Thr Arg Ala Gin Ala Val Glu His Asn Leu 

155 160 
Lys Ala He Gly Ser Lys Ala Leu Thr Val Trp He 
170 175 180 

Pro Gly Gin Ser Asn Phe Thr Arg Ala Phe Glu Arg 

190 195 
Glu He Tyr Lys Gly Leu Pro Asp Asp Trp Lys Leu 
205 210 215 

Tyr Glu Pro Ala Phe Tyr Ser Thr Val Val Gin Asp 

225 230 
He Ala Gin Thr Leu Gly Pro Lys Ala Gin Cys Leu 
245 250 

ffi8E# 2004-3009050 



Met 


Ala 


Glu 


Phe 


Arg 


He 


1 








5 




Ala 


Ser 


Ala 


Leu 


Lys 


Glu 




20 










Gly 


Val 


Asp 


He 


Glu 


Ala 








40 






Pro 


Ser 


Trp 


Gly 


Val 


Gly 


55 










60 


Gly 


Glu 


Pro 


Arg 


Gly 


He 






75 








Leu 


Thr 


Arg 


Ala 


Thr 


Pro 










95 




Pro 


Lys 


Glu 


Leu 


Lys 


Ala 




110 










Asn 


Ser 


Asn 


Thr 


Phe 


Ser 








130 






Ser 


Leu 


Ser 


His 


Thr 


Asp 


145 










150 


Glu 


Cys 


He 


Glu 


He 


Gly 






165 








Gly 


Asp 


Gly 


Ser 


Asn 


Phe 










185 




Tyr 


Leu 


Ser 


Ala 


Met 


Ala 




200 










Phe 


Ser 


Glu 


His 


Lys 


Met 








220 






Trp 


Gly 


Thr 


Asn 


Tyr 


Leu 


235 










240 
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Val 


Asp 


Leu 
255 


Gly 


His 


m 


>Ala 


Pro 
260 


Asn 


Leu 


He 


Gin 


Phe 


Gly 
275 


Lys 


Leu 


Gly 


Gly 


Asp 


Asp 
290 


Asp 


Leu 


Asp 


Ala 


Gly 
295 


Ala 


He 


Asn 


Glu 


Leu 


Val 
310 


Asp 


Ala 


Glu 


Ala 


Arg 
315 


Met 


He 


Asp 


Gin 


Ser 


His 


Asn 


Val 


Thr 


325 










330 








Ala 


Asn 


Glu 
345 


He 


Arg 


Arg 


Ala 


Tyr 
350 


Ala 


Leu 


Ser 


Gly 


Tyr 


Gin 

365 


Glu 


Asp 


Asn 


Asp 


Arg 


Ala 
380 


Tyr 


Arg 


Thr 


Asp 


Val 
385 


Glu 


Pro 


Gly 


Gly 


Ala 


Val 
400 


Asp 


Pro 


Val 


Ala 


Thr 
405 


Val 


Ala 


Ala 


Glu 


Arg 


Pro 


Ala 


Ser 


Val 



415 420 



Thr 


Asn 


He Glu 


Met A Val 


Ala Arg 






265 




270 


Phe 


His 


Phe Asn 


Asp Ser Lys 


Tyr Gly 


280 






285 




Glu 


Pro 


Tyr Arg 


Leu Phe Leu 


Val Phe 






300 




305 


Gly 


Val 


Lys Gly 


Phe His Pro 


Ala His 








320 




Asp 


Pro 


He Glu 


Ser Leu He 


Asn Ser 




335 




340 




Gin 


Ala 


Leu Leu 


Val Asp Arg 


Ala Ala 






355 




360 


Ala 


Leu 


Met Ala 


Thr Glu Thr 


Leu Lys 


370 






375 




He 


Leu 


Ala Glu 


Ala Arg Arg 


Arg Thr 






390 




395 


Tyr 


Arg 


Ala Ser 


Gly Tyr Arg 


Ala Arg 








410 




Ala 


Gly 


Gly Gly 


Gly He He 






425 




430 
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Ketopentose 
Pentitol 



(Pentoses 16) 



Aldohexose 



Ketohexose 

i 



DEiy D-Erythrosc 
DThr D-Threosc 
LEiy L-Erythrose 
LThr L-Threose 
DEiy D^tiryfKrafose 
LEry L-Erytlirulose 
~ DVLEfy B^EryffififoT 
DThr D-Thrcitol 
LThr L-Thr«itol 

DEib D-Ribose 

DAra D-Arabinosc 

DXyl D-XyIos« 

DLyx D-Lyxosc 

LRib L-Ribosc 

LAra L-Arabinose 

LXyl L-Xylosc 

L Lyx L-Lysosc 

DP^^-PubulosV 

DXyl D-Xylulosc 

LRib L-Ribulosc 

XXy. LrXyhilos* 

DJJRib D-RibitoLL-Ribitol 

DAra D-Arabitol 
D,LXy] D-Xyhtol^-Xylitol 

LAra L-Arabfcol 



Biosynthesis strategy for ail monosaccharides 

using Izumoring 



DA 11 


D-AJlosc 


DAU 


D-AJtrose 


DGhx 


D-Glucosc 


DMan 


D-Mannosc 


DGul 


D-Gulose 


Dido 


D-Idosc 


DGal 


D-Galactosc 


DTal 


D-Talose 


LA11 


L-Ailosc 


LAlt 


L-Altrosc 


Lghi 


L-GIucosc 


DMan 


L-Mannose 


LGul 


L*Gulosc 


LWo 


L-Idosc 


LOal 


L-Oabctose 


LTal 


L-Talosc 



L-Series 



(Houses 34) 



DPsi D-Psicose 
DSor D-Sorbosc 
DTag D-Tagatose 
LFni L-Fructose 

LPst L-Psicosc 
LSor L-Sorbose 

DXAU D-AHitol^-Allitol 
DAlt^Tal D-AltritolD-Taltto! 
DOIu^LGul D-Glucitol^L-GuIitot 

DMan D-Monnitol 
DGuLLGIu D-GulitolX-Gluchol 
DIdi D.Iditol 
DXGoI D-GalactitoLL-Galactitol 
LAlyLTal L-AltritoyL-Talito! 
LMan L-Mannitol 
LIdi L-Iditol 




Wood 



Starch 



Lactose 
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[H2] 




60 
20 



61 GCGCTGMGCMGACTACGAGGCGCTCGGWc^ 120 

21 tlflillMilllE ALGANLARRGVDI 40 

121 GAGGCCGTCACGGCCAAGGTCGAAAAGTTCTTCGTCGCCGTCCCCTCCTGGGGCGTGGGC 180 

41 EAVTAKVEKFFVAVPSWGVG 60 

181 ACGGGCGGCACGCGCTTTGCGCGCTTCCCCGGCACCGGCGAGCCGCGCGGCATCTTCGAC 240 

61 TGGTRFARFPGTGEPRG I FD 80 

241 AAGCTGGACGACTGCGCCGTCATCCAGGAGCTGACACGCGCCACGCCCAATGTCTCGCTG 300 

81 KLDDCAV I QOLTRATPHVSL 100 

301 CATATTCCGTGGGACAAGGCCGATCCGAAGGAGCTGAAGGCCAGGGGCGACGCCCTCGGC 360 

101 H I PWDKADPKELKARGDALG 120 

361 CTCGGCTTCGACGCGATGMCTGCMTACCTTGTCCGATGCGCCCGGCCAGGCGCATTCC 420 

121 L G F D A M fflm$^®8$g&Bm G 0 A H S 140 

421 TACAMTACGGCTCGCTCAGCCACACGGAfGCGGCAACGCGGGCGCAGGCGGTCGAGCAC 480 

141 YKYGSLSHTDAATRAQAVEH 160 

481 AATGTGGAATGCATCGAGATCGGCAAGGCCATCGGCTCCAAGGCGCTGACGGTCTGGATC 540 

161 NLEC I E I GKA I GSKALTVWI 180 

541 GGTGACGGCTCCAACTTCCCCGGCCAGAGTAAGTTCACCAGGGCTTTGGAACGTTATGTC 600 

181 GDGSNFPGOSMFTRAFERYL 200 

601 TCGGCGATGGCGGAGATCTACMGGGCCTGCCGGATGACTGGAAGCTGTTCTCCGAGCAC 660 

201 SAMAE I YKGLPDDWKLFSEH 220 

661 AAGATGTACGAGCCGGCCTTCTATTCGACCGTCGTGCAGGACTGGGGCACGAATTATCTC 720 

221 KMYEPAFYSTVVODWGTNYL 240 

721 ATCGCCCAGACGCTCGGCCCCAAGGCCCAGTGCCTCGTCGATCTCGGCCATCACGCGCCG 780 

241 IAOTLGPKAOCLVDLGHHAP 260 

781 AACACCAATATCGAGATGATCGTCGCCCGGCTCATCCAGTTCGGCAAGCTCGGCGGCTTC 840 

261NTNIEMIVARLIQFGKLGGF 280 

841 CATTTCAACGATTCCAAATACGGCGACGACGACCTCGATGGCGGCGCCATCGAGCCCTAT 900 

281HFNDSKYGDDDLDAGA I EPY 300 

901 CGCCTCTTCCTGGTCTTCAACGAGCTGGTGGATGCGGAGGCGCGCGGCGTCAAGGGCTTC 960 

301 RLFLVFMELVDAEARGVKGF 320 

961 CACGCGGCCCACATGATCGACCAGTCGCACAACGTCACCGACCCGATCGAGAGCCTGATC 1020 

321 H P A H M WSSKSSBSSW^ D P I E S L I 340 

1021 MCAGCGCGAACGAAATCCGTCGCGCCtATGCGCAGGCCCTCCTTGTCGACCGCGCGGCG 1080 

341 NSANE I RRAYAOALLVDRAA 360 

1081 CTTTCCGGCTACCAGGAGGACAACGACGCCCTGATGGCGACGGAAACGTTGAAGCGCGCC 1140 

361 LSGYQEDNDALM WWim^^^MM 380 

1 141 TACCGTACCGAJGTGGAGCCGATCCTCGCCGAGGCCCGCCGCC^^ 1200 

m^^^m^mm^mmmmm a v 400 

1 201 GACC(X;GTC<MGACCTATCGGGCCAGCGGCTACCG(^CCAGGGTCGCCGCCGAGCGCCCC 1 260 

401 DPVATYRASGYRARVAAERP 420 
1261 GCCTCCGTCGCGGGTGGCGGCGGCATCATCTGA 1293 
421 A S V A G G G G I I * 431 
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| gEFR I ^QDWARENDRRASpEDYEALG ANLARRWPAVTAKVEKFFVA-IP 55 

M T I KANYDS^KQAYEKWG I DVEE|§RGLEQVP I S I HCWQ|p|g6FEVNKGELSGG I d|t 60 

SWGVGJGG|RFARFPGTGEPRG I FDKLDDCAV I QQLTRATPNVSLH I PWDKADPKELKAR 1 1 5 

GNYP|KAQ|PEELRRDLEKALSL I PGKHRVNLHA I YAETNREAVERDELKPQHFENWVKW 120 

6DA ^W" NS NTFSDAPGQAHSYKYGS^|r|iAATKA0AVE|NLE^I E®KA I G&KA 1 75 

AKN^IGIDFNPTLFSHEKAADGLT HfPjjPD I |EFW I R|c I A^RR|^EYF^<EL 1 75 

L§VW I GDGSNFP|OSNFTR AFE|YLSAMAEffiY-KGLPDDWKiF^lH^YEPAFYi 229 

G|PCLTN I W IPDGYKD I PSDRLTPRK|LKESLDRi|FSEE I SEQHNjJ)|'I^S^LFGLGSEi; 235 

TQqDWGTNYL l|QTpPKAQp|Lp|-|APN|N I EMl^VARpI QFGKIfGGFf FNDSKYG 288 

Y^-GSHEFYL|YA^NHKL^^iPTE|VSNK|sSMiLYTbj#\-L|vSRPVRW 292 

RDflDAGA I EPY|_FLVFN&_VDAEAgGVKGFHPiHM I |QSHNVTDP I ESL I NSANE I RR 348 

|S|HVVVLDDELR gl ALE I V§NHALEKV|l GL|FFDAS I NRVAAWT I GTRNM IK 346 



iLLY|||.PNGY|<QLi^GRYTERLALMEEFKTYPFGAillDSYCEQMivp|KEAWLiD I 406 

SG^AR|AAE|iP||VAGGGGll 430 
KE^QQ^LLKplIsP §V 424 



-b : Pseudontonas stutzerii 
T : Bacillus subtilis 
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Rhl 
SISTR 
SI THE 

Rhl 
SISTR 
SI THE 

Rhl 
SISTR 
SI THE 

Rhl 
SISTR 
SI THE 

Rhl 
SISTR 
SI THE 

Rhl 
SISTR 
SI THE 

Rhl 
SISTR 
SI THE 

Rhl 
SISTR 
SI THE 



MAEFR I AQDVVARENDRRASALKEDYEALGANLARRGVD I EAVTAKVEKFFVAV|£$GVG 60 

|TE LAAVKAALKTQAVETl^AYG 24 

1 1 NMERIFKELDELKFELfliAFS 24 

TGp3HAR|PGT|EP|G I gDKLDE(C|V I QQL|;RAT^S0|j;i|W|KA-DPKEi<ARGDAL 1 1 9 

NSGjlfKV|AQPGVP|DPiEKLD^ 84 

DA^||A^|HEE^AA|NV|ER I E|A|lVHRL|3Cc|sj|A^^|<VENWEE|REFAEEK 84 




LA||TDY1||DDFRSRKKRLEESLRY I |ENMPADMYLL I |Y$FFj 



IP||fijS| 199 



IE^ 299 
: „|MVGMd| 259 
"%IASIN| 259 



L I AQTpPKlQCLf|L|lfAPNfiiiM^RL I QFG|f$M3[ 
AHCLK£$EK|wvi>T§^ 
LLSEKPa#.VL^|gPQG^|Y^TLLSB^^ 

YRL§LVFNELVDAEARGVKGFH — PAHM I ||Sf NVTDP|ESL|NSANE I RRAYAQfifV 356 
FQU§R I — MYEVVRGGGFTSD — VAFjjliplN I EAKpPA I |RSVMNVQEATAK|ffiv 31 3 
YEVg. I FKE I VFAKRDPELSDSAKKVVl|FgA|l TKPK|lAm|o|vL I AQELFTKAHl 31 9 



||R AA|SGY|EDN|ALMpT ETpKRAYp|^Ei I Ba|a|RRT0G AVD^VATYlASGYR ARVA 41 6 
|GTAi^EA$AAG&VLElNAW 373 
|ENR|REA|kNY|We|eE I ^LD^I^^R^I P?|y|[RQK|LPED|lRVF| 5 EEDYMEKRR 379 



ApPASVAGGGGI I 430 
aIrIGGQQAGWG-A 386 
383 



Identity 

Streptomyces coelicolor 45% 
Themtotoga maritima 39% 
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T !!.?!™£™.!!. Pentoses ^^|g)16 Hexoses(A&»)34 



D-Glycer- f 
aldehyde \ : 



D-Erythrose 1 



L-Glycr- \ 
aldehyde * 



Dihydroxy- /* 
acetone 



D-Threose 2 



L-Eiythrose 3 



L-Threose 4 



< 



TotaM 



D-Ribose 1 
■Aiabinose 2 
D-Xylose 3 
D-Lyxose 4 



<! 



D-Eiythrulose5 



L-Eiythrulose6 
— Total2 



L-Ribose 5 
L-Arabinose 6 
L-Xylose 7 
L-Lyxose 8 
Total 8 



/•♦•»••••••••»»•■»..»►,»,.» 



. ^D-Ribulose 9 
DO 



i<3 



D-Xylulose 10 

L-Ribulose 11 
L-Xylulose 12 



Total 4 




D-Ribitol 13 
D-Axabitol 14 

D-Xylitol 15 

D-Lyxitol (14) 

L-Ribitol (13) 

L-Aiabitol 16 

L-Xylitol (15) 

Lyxitol (16) 

Total 4 



D-Allose 

D-Altrose 

D-Glucose 

D-Mannose 

D-Gulose 

D-Idose 

D-Galactose 

D-Talose 



L-Allose 
L-Altrose 
L-Glucose 
L-Mannose 
L-Gulose 
L-Idose 
L-Galactose 15 
L-Talose 16 

Total 16 



D-Fructose 17 

D-Psicose 18 

D-Sorbose 19 

D-Tagatose 20 

L-Fructose 21 

L-Psicose 22 

L-Sorbose 23 

L-Tagatose 24 

— Total 8 



D-Allitol 25 
D-Altritol 26 
D-Glucitol 27 
D-Mannitol 28 
D-Gulitol 29 

D-Iditol 30 
D-Galactitol 31 

D-Talitol (26) 

L-AJlitol (25) 

L-Altritol 32 

L-Glucitol (29) 

L-Mannitol 33 

L-Gulitol (27) 

L-Iditol 34 

L-Galactitol (31) 

| L-Taljtol (32) 

| Total 10 
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[L-Series] 



Aldoses 



[D-Series] 



[D-Series] 



Ketoses 



[L-Series] 



[D-Series] 



Polyols 



[L-Series] 
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¥J&15^ SM22B 
593080401 

$ If A 
100102314 

M-Mm^^mmm 5-6 
mm Mfe* 



2 6 



100123984 

m*fM^#7tTiiBw 5-6-26 mmm 
mm 

mm *# 
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MJ#^- [598112280] 
l.^JE^JIB 199 8^ 9% 10 

[^^•5fcltSlJ#^-] 593080401 
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[593080401] 



B 1 9 9 8^ 9 J! 10 

IM^-Tcm^m^ 598112280 
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